Introduction
Interference screws are employed for surgically securing tendons and ligaments to the bone following a relevant injury (Fig.1) . As titanium screws which remain permanently within the body entail a risk of infection, screws made of resorbable materials are generally used -in most cases these are resorbable polymers. Magnesium-based alloys offer a promising alternative since magnesium is fully bioresorbable, biocompatible and even osseoinductive. Furthermore, magnesium alloys have a higher Young's modulus compared with polymers. This gives rise to the assumption that magnesium implants provide higher stability for the ligament than implants made of polymers. In contrast to polymer screws magnesium implants cannot be manufactured be injection molding but must be machined by cutting processes. Within this work a process chain for machining interference screws made of MgYREZr is established and interference screws with three different thread designs are machined. For these screws and a commercial interference screw (Milagro®, DePuy) the pull out forces are measured in synthetic bone with artificial ligament.
Machining of magnesium interference screws
The interference screws are manufactured on a two spindle CNC-lathe (Gildemeister CTX420). A schematic of the process chain is shown in figure 2. In a first step the profile of the screw is cut in a turning process on the main spindle using a finishing tool (VBMT160404). For finishing a cutting depth of a p = 0.25 mm, a feed of f = 0.03 mm and a cutting velocity in the range of v c = 40 -75 m/min is used. Afterward the cannulation of the screw is drilled. After predrilling with a center drill, deep hole drilling is performed with a 2 mm HSS drilling tool (total drill depth d = 26 mm, f = 50 mm/min, n = 1500 min -1 ). In the next step the thread of the screw is cut in a turning process. Depending on the desired thread geometry a proper designed tool is used. After the thread is cut the workpiece is grabbed by the counterspindle of the lathe pulled out of the main spindle and parted of. In the following, the form of the screwhead is machined in a turning operation on the counterspindle (VBMT tool, f = 0.1 mm, n = 3800 min -1 ). Finally the drive of the screw is shaped on the counterspindle using a broaching-tool (f = 500 mm/min). Since in step 4 to 6 (Fig. 2) the workpiece is secured on the thread it is important that the chuck does not damage its surface. At the same time the chuck must provide that the workpiece is centred and secured properly throughout the machining steps. Therefore a clamping device which meets the given requirements was designed and installed on the counterspindle (Fig. 3) . Chuck jaws made of polycarbonate clamp the workpiece while a stopper made of polymer, whose surface is shaped to match the geometry of the screw tip, supports the centring of the workpiece. 
Biomechanical testing
For biomechanical testing three different interference screws are machined as described above. The screws and their specifications of the tread design are shown in figure  4 . They all have a length of l = 24 mm and a diameter of d = 8 mm. The thread design of version 1 is comparable to the commercial screw Milagro® of DePuy. Version 2 has a slightly shorter pitch and a wider root, while the pitch of version 3 is significantly shorter, its depth is reduced and the thread has a symmetric shape. 
Conclusion
A process chain for the machining of magnesium interference screws was established and three different implant versions were manufactured. Biomechanical testing showed higher pull out forces for magnesium compared with commercial polymer screws. Hence they provide a better stability of the ligament and are therefore a potential alternative. The thread geometry has no significant influence on the stability provided by the magnesium implants.
